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“Euthyroid  sick”  syndrome,  6-7 
Excessive  reaction,  1 

Experimental  allergic  encephalomyelitis 
(EAE),  451 

E -SP  (fluorescein-labeled  SP),  477 
Fatigue,  21 

Fatigue  states,  722-723 
Feedback  inhibition,  glucocorticoid  in¬ 
duced,  144 

FFA  (free  fatty  acids),  672 
Fixed  stress  method,  19 
Flesinoxan,  253-255 
Fluorescein-labeled  SP  (F-SP),  477 
Forskolin,  373-375 
Free  fatty  acids  (FFA),  672 

Cj-protein-coupled  receptors,  281 
GABA,  37-38 

GAS  (general  adaptation  syndrome),  21 
Gastrointestinal  function,  stress  system  and, 
10-13 

GCs,  see  Glucocorticoids 
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General  adaptation  syndrome  (GAS),  21 
Glial  fibrillary  acidic  protein  (GFAP)  vector, 
302-307 
Gliosis,  304 

Glucocorticoid  hippocampal  endangerment 
model,  109-111 

Glucocorticoid-induced  feedback  inhibition, 

144 

Glucocorticoids  (GCs),  3,  105-112,  668 
administration,  catecholamines  and,  139- 

145 

secretion,  social  rank  and,  630-636 
Glucopenia,  116 

GnRH  (gonadotropin  hormone  releasing  hor¬ 
mone),  5 

Gonadal  axis,  stress  system  and,  6-7 
Gonadal  dysfunction,  distress-related,  660- 
662 

Gonadal  steroids,  187-190 
Gonadotropin  hormone  releasing  hormone 
(GnRH),  5 

Gonadotropin-releasing  hormone,  see  LHRH 
Gonadotropins,  187-190 
Great  Britain,  Wheatley  Stress  Profile  in, 
611-616 

Growth,  stress  effect  upon,  671 
Growth  axis,  stress  system  and,  7-8 
Growth  hormone  release,  cytokines  and,  391 

Ha,  see  Histamine 

Heart  rate  variability,  spectral  analysis  of,  581 
Heat  shock  protein  (HSP)  response,  597, 598 
Hippocampal  endangerment  model,  gluco¬ 
corticoids,  109-111 
Hippocampal  neurotoxicity,  105-112 
alcohol  and,  105-112 
Histamine  (HA),  34-35,  50 
corticotropin-releasing  hormone  and,  35 
Homeostasis,  1,  19 

HPA,  see  Hypothalamic-pituitary-adrenal 
axis 

HPG,  see  Hypothalamic-pituitary-gonadal 
axis 

HPO  (hypothalamic-pituitary-ovarian)  axis, 

649-650 

HPT,  see  Hypothalamic-pituitary-thyroid 
axis 

HSP  (heat  shock  protein)  response,  597,  598 

5- HT  (serotonin),  36-37 
Humoral  inunune  function,  401-404 
3a-Hydroxy-5a-pregnan-20-one  (3a,5a- 

THP)  (allopregnanolone),  257-267 

6- Hydroxydopamine  (6-OHDA),  406 
Hypercatabolism,  535 
Hypercortisolism,  8,  557 

in  Cushing’s  disease,  721-722 
in  depression,  717 


obesity  and,  665-673 
social  subordinance  and,  626-636 
Hypertension,  psychosocial  stress  and, 
594-597 

Hyperthermia,  stress-induced,  in  mice, 
252-255 

Hypoanabolism,  535 
Hypoandrogenism,  671 
Hypothalamic-pituitary-adrenal  (HPA)  axis, 
2,  4-5,  41-42,  73,  107,  352,  368, 

650- 651,  716-717 
activation,  9-10,  339 
aging  and,  492 

alterations  with  aging,  505-507 
catecholamine  synthesis  and,  145-149 
cross-sensitization  and,  618,  620-622 
dysfunctional,  13-14 
endogenous  IL-6  secretion  and,  443-444 
function,  neurosteroid  regulation  of, 
263-264 

immune/inflaimnatory  reaction  on,  438- 
446 

impairment,  in  aging,  491-508 
interaction  with  sympathoadrenal  system, 
131-150 

melonocortin  receptors  in,  352-361 
in  obsessive-compulsive  disorder,  697- 
698 

protective  role  of,  against  lethality,  419- 
432 

recombinant  IL-6  and,  439 
regulation  of 

molecular  aspects  of,  339-348 
in  rat  fetuses,  343-344 
in  rat  postnatal  period,  344-348 
severe  illness  and,  556-564 
stressor  effect  on  norepinephrine  release 
in,  115-127 

Hypothalamic-pituitary-gonadal  (HPG)  axis, 
187-190,  368 
in  severe  illness,  565-566 
Hypothalamic-pituitary-ovarian  (HPO)  axis, 
649-650 

Hypothalamic-pituitary-thyroid  (HPT)  axis, 

651- 652 

in  severe  illness,  564-565 
Hypothalamic  tachykinins,  204-216 
Hypothalamus,  204,  428 

la  antigen  expression,  473 
ICE  (IL-1(3  converting  enzyme),  366 
ICU,  see  Intensive  care  unit  patients 
IFN  family  of  cytokines,  307 
IGF-1  (insulin-like  growth  factor  1),  671 
IgG  anti-KLH  antibody  response,  527 
IgM  anti-KLH  antibody  response,  526 
IL-1  (interleukin- 1),  3M-367,  372, 420-424 
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production.  372 
receptors 

in  brain-endocrine-immune  axis,  372- 
382 

modulation  of 
by  infection,  377-380 
by  stress,  373-377 

IL-ip  (interleukin- ip)  converting  enzyme 
(ICE).  366 

IL-2  (interleukin-2)  production.  Con  A  stimu¬ 
lated,  530 

IL-3  (interleukin-3),  309 
IL-6  (interleukin-6),  302,  364 
endogenous  secretion,  hypothalamic-pitu¬ 
itary-adrenal  axis  and,  443-444 
plasma,  plasma  cortisol  and.  565 
production,  387 

recombinant,  see  Recombinant  IL-6 
transgenic  expression  of,  302-307 
Imipramine,  724 
Immobilization  stress,  328-329 
Immune  decline 
aging  and,  406-407 
depression-related,  407-409 
Immune  function 
cellular,  399-404 

corticotropin-releasing  hormone  modula¬ 
tion  of,  398-404 
humoral,  401-404 
stress  system  and,  12,  13-14 
Immune-mediated  diseases,  hypothalamic 
corticotropin-releasing  factor  in, 
449-456 

Immune  reaction  on  hypothalamic-pituitary- 
adrenal  axis,  438-446 
Immune  response,  substance  P  and,  476-477 
Immune  stimuli,  immune  system  activation 
against,  424-431 
Immune  system 

activation  against  immune,  infectious,  and 
inflammatory  stimuli,  424-431 
in  aging,  sympathetic  nervous  system  in¬ 
teraction  with,  523-532 
changes  in,  56 

corticotropin-releasing  hormone  and, 
460-461 

cytokines  and,  420-424 
Immunity,  corticotropin-releasing  hormone 
modulation  of,  409-411 
Immunoreactivity,  c-fos,  315-320,  321 
Immunosuppression,  stress-induced,  see 
Stress-induced  immunosuppression 
Infantile  malnutrition,  8 
Infection,  386 

modulation  of  IL-1  receptors  by,  371 -3%0 
pituitary  hormone  secretion  in,  mechanism 
of  action  of  cytokines  and,  386-393 


Infectious  stimuli,  immune  system  activation 
against,  424-431 
Inflammation,  438,  459 
Inflammatory  arthritis,  local  expression  of 
corticotropin-releasing  hormone  in, 
459-468 

Inflammatory  cytokines,  438 
Inflammatory  disease,  susceptibility  to, 
364-369 

Inflammatory  reaction  on  hypothalamic-pitu- 
itary-adrenal  axis,  438-446 
Inflammatory  stimuli,  immune  system  activa¬ 
tion  against,  424-431 
Inflammatory  stress,  chronic,  450-456 
Inflammatory  synovitis,  464 
Inhibitory  avoidance  training,  515-518 
Insulin-like  growth  factor  1  (IGF-1),  671 
Intensive  care  unit  (ICU)  patients.  556 
ACTH  elevated  in,  556-564 
cortisol  elevated  in,  556-564 
scoring  systems  (TISS),  563,  566 
steroid  secretion  pattern  in,  559 
Interleukins,  see  IL  entries 
Intragastric  ethanol  infusion  studies,  107- 
109 

J oints,  corticotropin-releasing  hormone  ex¬ 
pression  in,  461-464 

ICappa  opioid  binding  sites,  169 
Ketanserin,  36 

Keyhole  limpet  hemocyanin  (KLH),  401- 
402 

X-iAA  (leukocyte  adhesiveness/aggrega¬ 
tion),  56,  59,  61,  64,  67-69 
Lactation 

effect  of,  on  anxiety  disorders,  702 
inhibition  of  stress  response  during,  701  -702 
Large  dense-core  granules,  219 
Law  enforcement  study,  602-603 
Learning,  age-related  deficits  in,  515-520 
Leishmaniasis,  451 

Lethality,  protective  role  of  hypothalamic- 
pituitary-adrenal  axis  against,  419- 
432 

Leukocyte  adhesiveness/aggregation  (LAA), 
56,  59,  61,  64,  67-69 

LHRH  (gonadotropin-releasing  hormone,  lu¬ 
teinizing  hormone  releasing  hor¬ 
mone),  187-190 
cytokines  and,  389-391 
Limbic  structures  in  ACTH  responses  follow¬ 
ing  adrenalectomy,  73-79 
Lipofuscin,  535 

Lipofuscin  pigments,  age-dependent  increase 
of,  546 


SUBJECT  INDEX 


751 


Lipopolysaccharide  (LPS),  377-380 
Luteal  phase  ovarian  steroid  levels,  652-653 
Luteal-phase-specific  abnormalities  in  men¬ 
strual  cycle  related  mood  disorders, 
649-642 

Luteinizing  hormone  releasing  hormone, 
see  LHRH 

LVP  (lysine  vasopressin)  receptor,  280 
Lymphocyte  proliferation,  58-59 
Lysine  vasopressin  (LVP)  receptor,  280 

IN^acrophage  function,  stress-induced,  cap¬ 
saicin  and,  479-481 
Macrophages,  472-473 
cytokines  and,  473-477 
stress-induced  alterations  in,  472-477 
substance  P  and,  474-479 
Male-male  dominance  interactions,  634 
Malnutrition,  infantile,  8 
Mammalian  monogamy,  82-89 
MBIG  (meta-iodo-benzylguanidine),  581 
MC2R  (ACTH  receptor),  359 
MC3R  (melanocortin  3  receptor),  357,  358 
MC4R  (melanocortin  4  receptor),  358,  359 
MC5R  (melanocortin  5  receptor),  358, 
359-360 

Meclofenoxate,  546 
Melancholic  depression,  4,  716-726 
Melanocortin  3  receptor  (MC3R),  357,  358 
Melanocortin  4  receptor  (MC4R),  358,  359 
Melanocortin  5  receptor  (MC5R),  358, 
359-360 

Melanocortin  receptors 
brain,  357-360 
cloning  of,  352-353 

in  hypothalamic-pituitary-adrenal  axis, 
352-361 
Memoiy' 

age-related  deficits  in,  515-520 
aging  and,  512-520 

Memory  storage  process  modulation  by  epi¬ 
nephrine,  512-513 

Menstrual  cycle  related  mood  disorders 
(MRMD) 

luteal-phase-specific  abnormalities  in, 
649-652 

neuroendocrinology  of,  648-647 
Meta-iodo-benzylguanidine  (MBIG),  581 
Metabolic  syndrome,  visceral  obesity  and, 
666-667 

Metabolic  syndrome  X  (MS-X),  8 
Metabolism,  stress  system  and,  8-10 
Metergoline,  36 

Methoxyhydroxyphenylglycol  (MHPG), 
133-134,  135-136 

(V-Methyl-D-aspartate  (NMDA)  receptors, 
110-111 


pregnenolone  sulfate  and,  264-265 
MHPG  (methoxyhydroxyphenylglycol), 
133-134,  135-136 
Microneurography,  580 
sympathetic,  583-584 
Mifepristone  (RU  486),  551,  553 
Mitogen-induced  proliferation,  529 
Monogamy 

adrenal  hormones  and,  87-88 
mammalian,  82-89 
Monokines,  472 

Morris  swim  task  training,  518-520 
MRMD,  see  Menstrual  cycle  related  mood 
disorders 

MS-X  (metabolic  syndrome  X),  8 

N^E,  see  Norepinephrine 
Neuroactive  steroid  modulators  of  stress  re¬ 
sponse,  257-258 
Neuroactive  steroids,  257-258 
Neurochemical  methods,  sympathetic  re¬ 
sponses  to  stress  and,  570-580 
Neurodegenerative  disease,  cytokine  in¬ 
duced,  paradigm  for,  302-307 
Neuroendocrine  function,  visceral  obesity 
and,  667-670 

Neuroendocrinology  of  menstrual  cycle  re¬ 
lated  mood  disorders,  648-657 
Neurohumoral  responses  to  stress,  594-604 
Neuroimmune  stress  interactions,  364-369 
Neurokinin  A  (NKA),  205-210 
Neurokinin  B  (NKB),  205-206 
Neurometabolic  therapy,  antistress  and  anti¬ 
aging,  535-547 

Neuronal  organization  of  stress  response, 
313-323 

Neuropathogenic  potential  of  cytokines, 
307-309 

Neuropeptide  t  (NPt),  205 
Neuropeptide  K  (NPK),  205 
Neuropeptide  Y  (NPY),  219-231,  580 
clearance,  224 
stress  and,  220-229 
vascular  hypertrophy  and,  229-230 
Neuropeptides  in  anxiety  disorders,  697-703 
Neurosteroid  regulation  of  hypothalamic-pi¬ 
tuitary-adrenal  axis  function,  263- 
264 

Neurosteroids,  257-267 
in  ethanol  abuse  and  dependence,  266-267 
stress  response  and,  259-261 
Neurotransmitter,  corticotropin-releasing 
factor  as,  92-93 

Neurotransmitter  regulation  of  corticotropin¬ 
releasing  hormone,  31-38 
Neurotrophic  factors,  234-238 
NeutropWl  phagocytosis,  58 
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Neutrotrophin-3  (NT-3),  234-238 
Neutrotrophin-4  (NT-4),  234 
Nissl  bodies,  544 
Nitric  oxide  synthase  (NOS),  388 
NKA  (neurokinin  A),  205-210 
NKB  (neurokiiiin  B),  205-206 
NMDA,  see  (V-Methyl-D-aspartate  receptors 
Nociceptive  inputs  to  brain  stem  catechol- 
aminergic  cells,  320,  322,  323 
Nonosmotic  stress,  193-194 
Norepinephrine  (NE),  33 
arterial  clearance,  572 
in  cerebrospinal  fluid,  573-574 
plasma  kinetics,  572-573 
release,  stressor  effects  on,  115-127 
sympathetic  responses  to  stress  and, 
570-572 

turnover,  dihydrophenylglycol  and,  577- 
578 

urinary,  574 

NOS  (nitric  oxide  synthase),  388 
NPK  (neuropeptide  K),  205 
NPT  T  (neuropeptide  t),  205 
NPY,  see  Neuropeptide  Y 
NSD-1015,  142 

NT-3  (neutrotrophin-3),  234-238 
NT-4  (neutrotrophin-4),  234 
Nuclear  medical  imaging  techniques,  581- 
583 

O-methylated  metabolites  of  catechola¬ 
mines,  578 
Obesity 

defined,  666 

hypercortisolism  and,  665-673 
visceral,  see  Visceral  obesity 
Obsessive-compulsive  disorder  (OCD), 
697-698 

CSF  neuropeptides  in,  698-701 
hypothalamic-pituitary-adrenal  axis  in, 
697-698 

OCD,  see  Obsessive-compulsive  disorder 
6-OHDA  (6-hydroxydopamine),  406 
“Open  field”  apparatus,  57 
Opioid  binding  sites,  kappa,  169 
Opioid  effects  on  adrenomedullary  chromaf¬ 
fin  cells,  PC  12  cell  line  model  for, 
166-170 

OR  (orthostatic  restraint),  44,  46 
Orotic  acid,  546 

Orthostatic  restraint  (OR),  44,  46 
Osmotic  stress,  193 
Osteoporosis,  8-9 
OT,  see  Oxytocin 

Ovarian  sterid  levels,  luteal  phase,  652-653 
Ovarian  steroids,  653-656 
Ovarian  suppression,  653 


Ovine  corticotropin-releasing  hormone, 
718-726 

Oxytocin  (OT),  192 
receptors,  characterization  of,  274-281 
secretion,  in  response  to  stress,  192, 
197-199 

Oxytocin-like  peptides,  274 

Pain-induced  c-fos  expression,  313-323 
Pair  bonding,  adrenal  hormones  and,  87 
Paraventricular  nucleus  (PVN),  95-96 
regulation  of  function  by  All,  178-181 
stressor  effect  on  norepinephrine  release 
in,  115-127 

Pathological  dissociation,  708-709 
traumatic  stress  and,  708-712 
PC  12  cell  line,  166-167 
model  for  opioid  effects  on  adrenomedul¬ 
lary  chromaffin  cells,  166-170 
PD  (psychosocial  dwarfism),  8 
Peripheral  renin-angiotensin-aldosterone  sys¬ 
tem,  stress  response  and,  181-183 
PET  (positron-emission  tomographic)  scan¬ 
ning,  582-583 

Phenylethanolamine  (V-methyltransferase 
(PNMT),  133-134,  159,  328 
gene  in  mice,  161-162 
Physalaemin,  205 
Physical  changes,  2 

Physiological  correlates  of  behavior  patterns, 
599-600 

Pituitary-adrenal  function,  baseline  indices 
of,  494 

Pituitary  gland,  cytokines  and,  387,  392 
Pituitary  hormone  secretion  in  infection, 
mechanism  of  action  of  cytokines 
and,  386-393 

Placental  corticotropin-releasing  hormone 
regulation  by  steroids,  551-554 
Plasma  catecholamines,  493 
Plasma  epinephrine,  574-575 
Pleasure,  4 

PNMT,  see  Phenylethanolamine  (V-methyl- 
transferase 

Policy  study,  602-603 
Polyarthritis,  461-462 
POMC,  see  Propiomelanocortin 
Positron-emission  tomographic  (PET)  scan¬ 
ning,  582-583 

Posttraumatic  stress  disorder  (PTSD),  234, 
708-712 

PPT  (preprotachykinin)  gene  A,  205-206 
Pregnane  steroids,  258-267 
Pregnenolone,  258 

Pregnenolone  sulfate,  N-methyl-o-aspartate 
(NMDA)  receptors  and,  264-265 
Preprotachykinin  (PPT)  gene  A,  205-206 
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Prodynorphin  transcript,  168 
Progesterone,  551-552 
Propiomelanocortin  (POMC),  2,  339 
decreased  gene  transcription  of,  in  young 
rat,  345-346 
mRNA  levels,  502 
pituitary  levels,  498 
Psychobiology 
of  dissociation,  710-711 
of  dissociative  and  traumatic  states  of  con¬ 
sciousness,  711-712 
Psychosocial  dwarfism  (PD),  8 
Psychosocial  stress,  594-597 
defined,  644 

sympathoadrenal  activity  and,  640-646 
Psychostimulants,  stress  sensitization  and, 
617-623 

PTSD  (posttraumatic  stress  disorder),  234, 
708-712 

PVN,  see  Paraventricular  nucleus 

see  Rheumatoid  arthritis 
Recombinant  IL-6 

hypothalamic-pituitary-adrenal  axis  and, 
439 

systemic  secretion  of  arginine-vasopressin 
and,  439-442 
Renin,  173-174 
stress  response  and,  181-182 
Renin  angiotensin  system,  173-174 
stress  response  and,  174-181 
Repeated  stress,  450 
Reproduction,  stress  effect  upon,  671 
Reproductive  activation,  adrenal  activity  and, 
84-86 

Reproductive  axis,  stress  system  and,  5-6 
Rheumatoid  arthritis  (RA),  368 
CRH  expression  in  synovial  fluids  and  tis¬ 
sues  with,  464-468 

hypothalamic-pituitary-adrenal  axis  and 
endogenous  IL-6  secretion  with, 
443-444 
Ritanserin,  36 

RU  486  (mifepristone),  551,  553 

Sam  (sympathoadrenal  medullary)  system, 
252-253 

SAS,  see  Sympathoadrenal  system 
Seasonal  affective  disorder,  723-724 
Seasonal  depression,  5 
Seizure  episode,  compensatory  adaptation 
and,  687-688 
Selye’s  hypothesis,  21-29 
Sensitization 
cocaine,  679-680 
stress,  see  Stress  sensitization 
Serotonin  (5-HT),  36-37 


Severe  illness,  556-566 
hypothalamic-pituitary-adrenal  axis  and, 
556-564 

hypothalamic-pituitary-gonadal  axis  in, 
565-566 

hypothalamic-pituitary-thyroid  axis  in, 
564-565 

Sex-hormone  binding  globulin  (SHBG),  671 
SIADH  (syndrome  of  inappropriate  antidi¬ 
uretic  hormone)  secretion,  445 
slgM+  B  cells,  531 

SIH  (stress-induced  hyperthermia)  in  mice, 
252-255 

Skeletal  muscle  sympathoneural  activity 
(SMSA),  580-581 

SNS,  see  Sympathetic  nervous  system 
Social  development,  temperament  in,  485- 
489 

Social  primates,  primacy  of  social  stress  and, 
627,  628 
Social  rank 

glucocorticoid  secretion  and,  630-636 
stress-related  physiology  and,  628-630 
Social  stress,  primacy  of,  social  primates  and, 
627,  628 

Social  subordinance,  hypercortisolism  and, 
626-636 

Somatostatin,  375 
SP,  see  Substance  P 

Spleen  cell  KLH-induced  proliferation,  528 
SR  48968,  215-216 

Steroid  levels,  ovarian,  luteal  phase,  652-653 
Steroid  secretion  pattern  in  intensive  care  unit 
patients,  559 
Steroids 

ovarian,  653-656 

placental  corticotropin-releasing  hormone 
regulation  by,  551-554 
Strain  and  stress  in  physics,  20-21 
Stress,  1 

ACTH  (adrenocorticotrophin,  corticotro¬ 
pin)  and,  23 
acute,  449-450 

behavioral  aspects  of,  corticotropin-releas¬ 
ing  factor  in,  92-101 
chronic,  hemodynamics  of,  672-673 
chronic  inflammatory,  450-456 
and  coping  connection,  597-598 
corticotropin-releasing  hormone  and, 
397-398 

culture  and,  609-616 
definitions  of,  19-22 
early  effects  of,  327 

effect  upon  reproduction,  growth,  and  thy¬ 
roid  function,  671 
emotional,  244-248 
ether-laparotomy,  375-377 
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immobilization,  328-329 

modulation  of  IL-1  receptors  by,  373-377 

neuropeptide  Y  and,  220-229 

nonosmotic,  193-194 

osmotic,  193 

oxytocin  secretion  in  response  to,  192, 
197-199 

prolonged,  600-602 
psychosocial,  see  Psychosocial  stress 
repeated,  450 

responses  to  different  magnitudes  of, 
26-29 

scientific  controversy  about  responses  to, 
22-29 

Selye’s  hypothesis  of,  21-29 
and  strain  in  physics,  20-21 
sympathetic  neuronal  responses  to,  29 
sympathetic  responses  to,  clinical  assess¬ 
ment  of,  570-585 

sympathoadrenal  system  in,  131-150 
term,  665 

territorial,  595-596 
traumatic,  see  Traumatic  stress 
vasopressin  secretion  in  response  to,  192- 
197,  199 
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